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Abstract. Supernova (SN) light echoes could be a pow-
erful tool for determining distances to galaxies geometri-
cally, Sparks 1994. In this paper we present CCD pho-
tometry of the environments of 64 historical supernovae,
the first results of a program designed to search for light
echoes from these SNe.
We commonly find patches of optical emission at, or
close to, the sites of the supernovae. The color distribution
of these patches is broad, and generally consistent with
stellar population colors, possibly with some reddening.
However there are in addition patches with both unusually
red and unusually blue colors. We expect light echoes to
be blue, and while none of the objects are quite as blue
in V-R as the known light echo of SN1991T, there are
features that are unusually blue and we identify these as
candidate light echoes for follow-on observations.
Key words: Scattering - supernovae: general - distance
scale
1. Introduction
It is of paramount importance to determine distances to
external galaxies: such knowledge impacts both stellar
and extragalactic astrophysics as well as cosmology and
the structure of the Universe including the derivation of
the Hubble constant (H0). Unfortunately the standard
“luminosity-calibrated” methods of distance determina-
tion have not yet allowed an unambiguous determination
of the Hubble constant (see the Proceedings of “The Ex-
tragalactic Distance Scale” STScI May 1996 Symposium
for an overview), and all luminosity based indicators are
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extinction and metallicity dependent in some way. Thus
(new) physical and geometric methods of distance deter-
mination are highly desirable and should be pursued wher-
ever possible.
Sparks (1994) proposed that distances to external
galaxies (well in excess of the distance to the Virgo clus-
ter) could be determined by means of supernova (SN)
light echoes. The method is appealing as it is purely geo-
metrical, does not need any secondary distance indicators
or calibration and might be used to relate to luminos-
ity distance indicators when applied to galaxies hosting
Cepheids and/or Type Ia supernovae (Sparks 1994, 1996).
The technique requires high resolution imaging polar-
ization observations of SN light echoes. A light echo is
expected to be produced by scattering of the SN light by
dust in the interstellar medium, and would be visible to
the observer at some time after the supernova explosion
(due to light travel time effects). The evolution of such a
feature is well understood (e.g. Chevalier 1986) and math-
ematically straightforward. To summarize, the light echo
is a paraboloid at the focus of which the historical super-
nova lies. The observer looks down the axis, “into” the
paraboloid. While the intensity distribution of the echo
is likely to be complex, depending primarily on dust den-
sity, by contrast, the polarization distribution should be
simple. Angular distance from the supernova is related to
the scattering angle, and polarization depends simply on
scattering angle, maximizing at 90◦ scattering. Hence at
the intersection between the plane of the sky containing
the supernova and the parabola, light is scattered at an
angle of 90 degrees and forms a ring in an image of the
degree of polarization (this light having the maximum de-
gree of polarization). The linear diameter of the ring is
2ct, where c is the speed of light and t is the time since
the explosion, therefore, if φ, the angular diameter of the
ring is measured, the distance D is derived geometrically
by D = 2ct/φ.
Light echoes have been observed around SN 1987A
(Crotts 1988, Sparks et al. 1989) and SN 1991T (Schmidt
et al. 1994). From the ground we would not expect to re-
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solve light echoes around known historical supernovae in
most cases. Yet from the ground candidate light echoes
can be sought and identified by using imaging and, when
appropriate, polarization criteria: a good light echo can-
didate shows optical emission at/near the site of the his-
torical supernova, is blue in color, because of both the
intrinsic “blueness” of the SN and the additional blueing
introduced by the scattering process, and is polarized. The
discovery of light echo candidates and subsequent confir-
mation either through ground–based spectroscopic obser-
vations, or direct space imaging polarimetry observations
is an essential step in the process of enabling general geo-
metric galaxy distance determinations by this technique.
Here we describe a program to search for candidate echoes
via CCD imaging. Sparks et al. (1999) show how space
imaging polarimetry can be used in the well known case
of the SN 1991T light echo. The region of maximum lin-
ear polarization emission cannot be resolved yet due to
the small time since the explosion and the distance to the
galaxy. However, we give a distance estimate to SN 1991T
(an upper limit of 15 Mpc is found) via simple modeling
of the scattering process.
Although the main objective of such a search program
is to find light echoes and use them to determine distances,
the photometric and spectroscopic data collected, together
with the polarimetry, should also provide important infor-
mation on the supernova environments in the host galaxy.
More generally, what we learn about environments of dif-
ferent SN Types in turn tells us something about the SN
progenitor and the stellar populations of galaxies. In par-
ticular we think of SNe of Type Ia whose star progenitor
systems have not unambiguously been identified yet. A
careful investigation of both circumstellar and interstel-
lar environments of these SNe may provide clues on the
nature of their progenitors and in some instances allow
to test some of the proposed pre-SN scenarios (Boffi &
Branch 1995, Branch et al. 1995). The identification of
Type Ia SN star system progenitors is important (among
other reasons) because the nature of the progenitors is
connected to the use of these SNe as distance indicators
and to derive cosmological parameters (Perlmutter et al.
1998, Riess et al. 1998). In fact to determine the mass and
energy density of the Universe from SNe of Type Ia in
the Hubble diagram, the evolution with cosmic epoch of
both the Type Ia SN rate and their luminosity function
are relevant; these functions depend on the nature of the
progenitor systems.
In Section 2 the sample of galaxies is presented and
we explain the selection criteria used. The observations
are described and the analysis process is presented in Sec-
tion 3. Our results are summarized in Section 4 where we
discuss (a) the results from our search for candidate light
echoes; (b) some by-products of the present investigation
in terms of SN environments and of SN star progenitors.
Conclusions and plans for future work are discussed in the
last Section.
2. Observations
2.1. Sample Selection
Firstly all galaxies have been selected to be parent galaxies
of historical supernovae. Many host multiple SN events.
Second, echoes, if present, would be resolved with high
resolution imaging using the Hubble Space Telescope in-
strumentation, i.e. their angular size would be≥ 0.1 arcsec
on the long distance scale (i.e., for a low value of the Hub-
ble’s constant). This resulted in a total sample of (North
& South) 172 galaxies, 211 supernovae. Due to time, vis-
ibility and weather constraints, of these we observed 38
galaxies, hosting 64 supernovae. Furthermore, for some,
their distance is already well determined by means of nor-
mal Type Ia supernovae and Cepheid variable stars (e.g.
NGC 5253, IC 4182), thus they are are already tied to
traditional methods of distance determinations and can
be used for comparisons between different methods. Pri-
ority was given to such galaxies and to galaxies hosting
multiple events. In other regards, our resulting sample is
unbiassed and representative of the larger sample.
2.2. Observing runs
The data presented in this paper were obtained in three
observing runs: one at the 1m Jacobus Kapteyn Telescope
(JKT) in La Palma, Canary Islands, in October 1994 and
two with EFOSC, at the 3.6 m Cassegrain telescope at the
European Southern Observatory, La Silla, Chile, respec-
tively in March and May 1995 (see Tables 1a and 1b). In
all runs B, V and R images were taken for each target.
Seventeen galaxies were observed with the 1m JKT and a
further 26 with the 3.6m telescope of ESO. All galaxies are
listed, in order of increasing Right Ascension, in Tables 1a
and 1b, respectively for the JKT and the ESO runs. Both
tables are structured as follows: the galaxy name (NGC,
UGC, IC, M) is given in the first column, Right Ascen-
sion and declination follow, then the morphological Type
of the galaxy is listed in column 4. The supernova(e) is
(are) given in the fifth column, followed by their offset
with respect to the nucleus of the galaxy (unless other-
wise noted); finally host galaxy recession velocity, date of
observation, exposure times in B, V and R, respectively,
are given (from column 8 through 11). In Table 1b a letter
“p” next to the exposure time indicates that polarization
measurements were also taken. The polarization results
will be presented elsewhere. The B and V bands are in
the Johnson system, the R in the Cousins.
For the JKT observations, only imaging observations
were performed. A TeK4 CCD detector was used. This is a
high–resolution chip with 1024× 1024 pixels correspond-
ing to a 0.33 arcsec pixel−1 image scale. The CCD was
used with a gain corresponding to 0.78 electrons per CCD
analog–to–digital unit (adu), and the readout noise esti-
mated from the variance of intensity values in the over-
scan region was measured to be ∼ 4.7 electrons. Seeing
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was measured to be ∼ 1.′′5 FWHM typically. Bias (zero–
exposures) and flat field frames were taken at the begin-
ning and end of each observing night.
For the ESO observations, both imaging and imag-
ing polarization observations were obtained. We mounted
four optical–quality polarizing filters utilizing HN38 Po-
laroid and anti-reflection coated MgF2 substrates at po-
sition angles 0◦ 45◦ 90◦ 135◦ in the first filter wheel to
be encountered by the light beam after passing through
the aperture plate. The ESO CCD No. 26 was used as
the detector. This is a high resolution TeK detector with
512 × 512 pixels corresponding to a 0.61 arcsec pixel−1
image scale. The CCD was used with a gain correspond-
ing to 3.8 electrons per CCD adu, and the readout noise
estimated from the variance of intensity values in the over-
scan region was measured to be ∼ 8.1 electrons. The CCD
saturates at ∼ 30000 electrons. Seeing was measured to
be ∼ 2′′ FWHM typically. Bias frames were taken at the
beginning and end of each observing night and flat field
exposures of the dome interior were also obtained.
3. Data Analysis
The analysis process primarily fell in three parts: firstly,
we performed basic photometric calibration of the data,
secondly we made high signal–to–noise images suitable to
locate any interesting patches at the site of (or close to)
the supernova, thirdly we performed photometric mea-
surements of features visible in the SN environments.
3.1. Calibration
First, following standard procedures, the images were de-
biassed and flat–fielded (using IRAF arithmetic routines).
Then spatial registration of the images was performed. For
each galaxy, one image was taken as reference. Then the
IRAF task IMEXAM was used to measure the pixel co-
ordinates of the peak intensity of an object (or objects)
visible in all images (and for all bands), using a centering
algorithm. If the nucleus of the galaxy was not suitable,
i.e. it was saturated, then the positions of typically three
stars were located and taken as reference, otherwise the
position of the galaxy nucleus itself was used. All images
of each galaxy were then registered with linear shifts and
linear interpolation of fluxes (IMSHIFT or IMLINTRAN
in IRAF).
After the registration, the sum of the images in the
same band was derived to maximize the signal to noise
ratio of each color. For each galaxy one B sum, one V sum
and one R sum were produced. In addition, we also simply
summed all available data in all bands to get a maximum
S/N intensity image.
The sky levels were estimated with the use of the
“median” option of IMSTAT (in IRAF) in an empty
window of these images selected by eye. The photo-
metric measurements were made by using PHOT (in
noao.digiphot.apphot). PHOT was used for two different
operations: to use the CCD image to simulate aperture
photometry of the entire galaxy and hence, by comparison
to published photometry, derive an absolute calibration of
the data; and secondly to obtain aperture photometry of
all patches visible around the location of the supernova to
investigate the SN environment and locate candidate light
echoes. The photometry used for absolute calibration was
from the Longo & de Vaucouleurs (1983) and the de Vau-
couleurs & Longo (1988) aperture photometry catalogs
(respectively B and V, and R), not corrected for galactic
extinction. The photometric calibration in each band for
each individual galaxy was derived by taking the mean
value of all apertures in that band. Magnitudes indicated
as “uncertain” in the catalogs were not used.
Five galaxies (NGC 3115, 3627, 4303, 4382 and 6384)
were saturated in their nuclear regions in the long ex-
posures. Thus the calibration for these was bootstrapped
from a single unsaturated short exposure, which was cali-
brated as above.
No aperture photometry was found in the literature
for UGC 2069, UGC 2259, IC 4237, IC 4798 and NGC
4674. The calibration was realized by adopting the total-
extinction corrected blue magnitude provided by NED
(the NASA Electronic Database) and by adopting stan-
dard B-V and V-R colors appropriate to the galaxy mor-
phological types. Aperture magnitudes were derived for
aperture values appropriate to each run pixel scale.
The calibration for NGC 1058 and NGC 1073 was
done with respect to two calibration stars (one observed
in each night of observations). In the case of NGC 1058
this was necessary because literature photometric aper-
tures fell partially outside the region imaged.
The calibration for field A of NGC 6946 was obtained
by scaling it to the calibration of field B, because the
galaxy nucleus does not appear in field A, although the
two fields imaged do overlap.
Finally for a number of galaxies, indicated with an as-
terisk in Tables 1a and 1b, R magnitudes were not avail-
able. In these cases we assumed a V-R appropriate to the
morphological type of the galaxy, using the relations given
by Buta & Williams (1995; their Table 6 and Figure 3).
3.2. Optical structure
To locate patches of faint light in order to investigate
the environments of the supernovae and seek candidate
echoes, we firstly simply summed all images in all bands
of a given field to make an image with essentially max-
imum signal to noise (S/N): the “total sum” image. We
filtered the image with a 3 X 3 median to eliminate cos-
mic rays. To isolate compact, discrete patches of emission
from the underlying larger scale complex emission of the
host galaxy, we used a digital “unsharp masking” method.
The high S/N galaxy image was differenced with a 17 X
17 median filtered version of the same image. The final
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output is an image well suited to identify patches of faint
light against the background.
In addition to unsharp mask images of the high S/N
total sum, we also derived in the same way, unsharp mask
images of each individual bandpass (in B,V and R). Fig-
ures 1 through 36 show the environments of the individual
supernovae as derived from these unsharp masked images:
Figs. 1 through 13 are for the JKT observations, the re-
maining for the ESO. The figures are in order of the galaxy
Right Ascension. Each supernova environment is shown
in 4 different images: the total sum, followed by the three
bands, B, V, and R. A 30 arcsec side box is shown cen-
tered at the SN position and displayed between −2σ and
+3σ where σ is a robust estimate of the dispersion of in-
tensity levels in the box (specifically half the percentile
width corresponding to ±1σ for a Gaussian distribution).
3.3. The supernova environments
Each of the unsharp masked total sum images was visu-
ally inspected and the position of all distinct objects or
patches within a 10 arcsec diameter circle centered at the
supernova were tabulated. In a few instances the position
of patches located outside of the ring was tabulated when
these patches appear blue in the images. Keeping these
tabulated positions fixed, we then measured their bright-
ness in the other three B, V and R images using a fixed
aperture of 3 pixel radius for the JKT run and a fixed
aperture of 2 pixels for the ESO run (corresponding to
0.99 and 1.22 arcsec respectively).
The limiting magnitude for each box is different due to
different photometric conditions, different telescopes, ex-
posure times, and different levels of contamination from
the underlying host galaxy. Approximate B, V and R lim-
iting magnitudes are respectively given in the last three
columns of Tables 2a and 2b. They correspond to a 5σ
detection, unless otherwise indicated. Each limiting mag-
nitude is calculated over an aperture of 3 and 2 pixels in
radius respectively for the JKT and the ESO runs using
the σ which is the robust estimate of the dispersion of in-
tensity levels in the box (as discussed above). A complete
discussion of Tables 2a and 2b is given in Section 4.
Local Galactic extinction corrections were also applied
to the resulting photometry, using values taken from the
AB of the Third Reference Catalog (RC3; de Vaucouleurs
et al. 1986). The corresponding V and R corrections were
derived by taking the following relationships from Cardelli
et al. (1989): AB = 1.324×AV and AR = 0.84×AV.
4. Results
4.1. Basic data
Results from the photometric data reduction are summa-
rized in Tables 2a and 2b (for the JKT and the ESO runs
respectively). In the first column the name of the galaxy is
given; then the supernova(e) and the SN Type are listed
in columns two and three. In the fourth column we list
all patches that have been identified at (or close to) the
site of the supernova and that were bright enough to be
detected during the observation: they are numbered and
briefly described by a comment that follows in column five.
Such features are close to/within a ring of approximately
5 arcsec in radius centered at the nominal position of the
supernova (see Figs. 1 through 36). A major uncertainty in
this work is the actual location of the historical supernova.
Re–measurement of a small number of plates containing
images of the actual event (ongoing work) suggests typical
uncertainties of the order of a few arcsec. Hence, for the
present purposes, we chose to study a region of 10 arcsec
diameter centered at the nominal location of the SN. For
each patch the offset coordinates (in arcsec) with respect
to the SN position have been calculated and are given in
the next two columns. The estimated B, V and R magni-
tudes and the B-V and V-R colors are listed in columns
8 through 12 of these Tables. They are all corrected for
local Galactic extinction. As mentioned in Sect 3.3, the
following three columns give respectively the B, V and R
limiting magnitudes corresponding to a 5σ detection (but
some magnitudes correspond to a 3σ detection limit and
are indicated with an asterisk in Tabs. 2a and 2b). Finally
the last three columns give the estimated 1σ uncertainties
of the measured B, V and R magnitudes. These uncertain-
ties lead to a typical uncertainty of 0.2 magnitude in the
colors B−V and V − R (see color/color plots to follow).
The positions of a handful of SNe are accurately
known from radio observations or astrometric measure-
ments. Pennington et al. (1982) provide accurate astro-
metric positions of SNe 1923A and 1957D (in NGC 5236).
For other two supernovae in the same galaxy, SNe 1950B
and 1983N, accurate positions are derived from radio ob-
servations (Weiler et al. 1986). Given these absolute posi-
tions, the supernovae were located with respect to the SN
1957D position, which was identified by looking at the SN
field observed by Long et al. (1992). The position of SN
1960L is accurately known from astrometry (Porter 1993).
In the case of SN 1989B we have collected a wide vari-
ety of positional information. The position of SN 1961V
in NGC1058 well agrees with the radio position given in
Cowan et al. (1988). Finally the position of SN 1885A in
NGC 224 (M31) is in very good agreement with the coor-
dinates of its supernova remnant as measured from Hubble
Space Telescope Wide Field Planetary Camera-2 images
by Fesen et al. (1998). Hence, in these cases, we are much
more confident of the location of the original event in our
images.
4.2. Description of Supernova Environments:
In the following we describe the SN environments pre-
sented in Figs. 1 through 36. All sites are carefully ana-
lyzed and plausible candidates indicated. The 5 arcsec ra-
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dius ring centered at the nominal position of the supernova
is depicted at each site. Each figure can be considered as
a finding chart corresponding to each supernova. We also
include some comparison to the same environments as ob-
served with the Wide Field Planetary Camera-2 (WFPC-
2) in archival Hubble Space Telescope (HST) proposals
when available.
JKT Run:
NGC 23 - SN 1955C: patch 2, south–west of the
SN, is red in B-V and is within imaging limits from the
ground. It is probably just part of the body of the galaxy.
NGC 210 - SN 1954R: one patch is clearly visible
at the northern edge of the ring; it is very blue in both
colors. Classified as a candidate (see Table 3).
NGC 224 - SN 1885A: five small patches (≤ 1
arcsec) have been detected. They all are red and bright
(brighter than 20th V magnitude). The galaxy light might
contaminate the environment.
NGC 253 - SN 1940E: two bright patches; in both
cases the B-V is very red and the V-R very blue. Patch
1 appears compact and isolated; patch 2 is extended and
arc–like. More structure is visible outside of the 5 arcsec
ring and is possibly just part of the arm of the galaxy.
NGC 488 - SN 1976G: one very red and bright ex-
tended patch (far off North to the assumed SN position).
It looks like a small tail “departing” from the galaxy nu-
cleus.
UGC 2069 - SN 1961P: no patches are distinguish-
able within the region just around the SN; an isolated
compact object (possibly a star?) is to the south-east of
the SN nominal position. An arc of compact bright objects
lies well to the northern edge of the SN sections.
UGC 2105 - SN 1938A: two patches are located,
one to the south-west of the supernova (within the 5 arcsec
ring and the other well further out in the same direction.
The latter looks very blue from visual inspection. The pho-
tometry indicates that the first patch is blue in color, and
that the second one is very blue and faint in visual mag-
nitude. They are both brighter than 3σ detection limits.
NGC 1003 - SN 1937D: two patches are identified
in the immediate surroundings of the SN location: they are
both displaced in the x coordinate from the SN position
and are compact. The hosting galaxy was oberved with
WFPC-2 on the HST. The region around the SN is not
very crowded and compact sources of emission are visible.
Two groups of stars are observed South of the SN imme-
diate environment and appear unrelated to the region of
interest.
NGC 1058 - SNe 1961V, 1969L: an elongated
patch is clearly visible at the location of SN 1961V; in
V it appears broken up into different smaller patches: a
couple of these are faint and extremely blue in B-V. The
region of SN 1969L is empty. SN 1961V classified as a
candidate (see Table 3).
NGC 1073 - SN 1962L: no patches are visible visible
in the immediate surroundings of the SN. An extended
patch instead is visible off the 5 arcsec ring to the south–
east of the SN position.
UGC 2259 - SN 1963L: a blue and compact ob-
ject is visible to the south–east of the SN position on the
edge of the ring. Two patches slightly off the ring, to the
north–west, appear blue and patchy and should be further
investigated. Classified as a candidate (see Table 3).
NGC 1325 - SN 1975S: no patches are visible either
within or outside the ring.
NGC 2276 - SNe 1962Q, 1968V, 1968W: no R
band observations are available. The first two SNe lie in
crowded regions. South–east of SN 1962Q a bright and
compact patch of light is seen. At least four relatively
bright patches are identified at around the location of SN
1968V. Further observations are needed (in the R band for
example). At the SN 1968W position some blue emission
brighter than a 3σ magnitude is visible. The last super-
nova is close to the nucleus of the galaxy.
NGC 6946/field A+field B - SNe 1917A, 1939C,
1948B, 1968D, 1969P, 1980K: at the sites of SNe
1948B, 1968D and 1980K some patches are located: they
all are bright and quite blue. SN 1980K is likely the most
interesting of all SNe in this galaxy; in fact from all the
data collected at radio wavelengths over a long period of
time (Weiler et al. 1986, 1991) and from the fact that its
optical counterpart has also been identified, it appears a
good candidate to look at because of dense circumstellar
and interstellar environments. At the sites of SNe 1917A
and 1969P bright blue patches are observed. Star–like ob-
jects appear in the environment. In the case of SN 1939C
some objects are visible as well. SNe 1917A, 1969P and
1980K are classified as candidates (see Table 3).
NGC 7177 - SNe 1960L, 1976E: at the location of
SN 1960L some patches are seen. A blue one is seen at the
location of the supernova, brighter than a 5σ detection. As
already discussed the position of SN 1960L is accurately
known from Porter (1993) and thus the identification of a
blue patch at the location of the supernova is of great in-
terest and calls for further investigation. At the site of SN
1976E a very bright and red compact object is observed.
SN 1960L is classified as a candidate (see Table 3).
NGC 7331 - SN 1959D: patch 1 is within a 3σ
detection limit; patch 2 is brighter and blue, although ap-
pears compact on the image and might be only a star.
Patch 3 is also blue and compact. These patches are also
visible on the archival WFPC-2 image that we analyzed.
With WFPC-2 it is clear that there are groups of stars
present (possibly new forming stars) and/or HII regions
belonging to a galaxy spiral arm.
ESO Runs:
NGC 2935 - SN 1975F: one extremely bright com-
pact object not too far off the SN position; red in B-V. It
looks similar to what is seen at the location of SN 1976E
in NGC 7177.
NGC 3115 - SN 1935B: one red and compact object
is visible to the south–east of the SN location and at the
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edge of the ring. Several other patches of the same kind
are found all around the region.
NGC 3627 - SNe 1973R, 1989B: in the case of SN
1973R a bright blue elongated object is visible. Almost
at the location of SN 1989B a roundish fuzzy and very
blue (in both B-V and V-R) patch of light is present. The
emission we see is within a 3σ detection limit. Both SN
environments are part of spiral arms and very crowded.
On the basis of our selection criteria, both supernovae are
classified as candidates (see Table 3).
NGC 4038 - SNe 1921A, 1974E: no patches are
visible within 5 arcsec of the nominal positions of these
two supernovae.
NGC 4254 - SNe 1967H, 1972Q, 1986I: several
bright and blue features are seen at the locations of these
supernovae. The SN sites are quite crowded though and
the visible features might simply belong to the spiral arms
of the galaxy.
NGC 4303 - SNe 1926A, 1961I, 1964F: at all
these sites some features are present. From visual inspec-
tion and its blue color, the faint arc–shaped patch at the
SN 1926A site looks promising. It is brighter than a 3σ de-
tection limit. The extended, bright, round patch at the site
of SN 1961I is quite likely to be a HII region or young open
cluster. SN 1926A is classified as a candidate (see Table
3). Both SNe 1926A and 1964F are visible in the WFPC-2
images of the host galaxy. We believe we can confirm what
we noticed in our ground based observations.
NGC 4321 (M100) - SNe 1901B, 1914A, 1959E,
1979C: all environments show relatively bright and blue
patches of light. The SN 1979C environment is possibly
the most promising, as it is known from radio observa-
tions to be characterized by a dense environment (Weiler
et al. 1981, 1986). This SN has also been optically identi-
fied. Only in this one case (in this galaxy) is an emission
patch clearly visible within 5 arcsec from the SN nominal
position. Less compelling evidence has been gathered for
the other supernovae. SN 1979C is classified as a candi-
date (see Table 3). The positions of SNe 1959E and 1979C
are also identified on some archival WFPC-2 observations.
Multiple sources are present in the immediate surround-
ings of the SNe. Many may well be star clusters, others
more directly related to the SN event. For example we
know the optical counterpart to SN 1979C has been iden-
tified among all other sources (Van Dyk, private commu-
nication).
NGC 4382 - SN 1960R: two very faint patches are
detected within the immediate SN regions. All images ap-
pear to be very noisy. Patch 1 is within a 3σ detection
limit.
NGC 4424 - SN 1895A: from both runs (March and
May 1995) one faint and compact patch is visible to the
south–east of the SN location (at the edge of the 5 arcsec
ring); it is very red in B-V.
NGC 4674 - SN 1907A: an elongated structure ly-
ing to the south–west of the SN is visible. Some other
patch is also visible far off the SN nominal position. Both
are red in color and possibly are just part of the main
body of the galaxy.
NGC 4753 - SN 1965I, 1983G: at both locations
some structure is found. The March 1995 run is very noisy
and does not provide any information. Only at the location
of SN 1965I (May run) is some faint structure visible to
the south–west of the supernova.
IC 4237 - SN 1962H: a bright, blue, roundish patch
is visible in all sections and is located (within 5 arcsec
from the SN position) at the end of an arc–like structure
possibly part of a spiral arm of the galaxy. Classified as a
candidate (see Table 3).
NGC5236 (M83) - SNe 1923A, 1950B, 1957D,
1968L, 1983N: all patches at all locations appear to be
very bright and blue (both in the B-V and in the V-R
colors). At the site of SN 1983N two compact patches
are visible. Note that the positions of these supernovae
are known accurately (see Section 4.1). In all these cases
the SN star progenitors are likely to have been massive
(two SNe are confirmed Type II’s and one is a Type Ib;
SN 1957D is likely to be a Type II, as possibly inferred
from the radio data, see Weiler et al. 1986). Around such
progenitors dense circumstellar and possibly interstellar
environments are expected, thus allowing for the forma-
tion of light echoes. The best bets may be SNe 1957D and
1983N. SNe 1957D and 1983N are classified as candidates
(see Table 3).
NGC 5253 - SN 1895B, 1972E: no R band observa-
tions are available. Some structure is present close to the
location of SN 1895B. Some patches are also visible near
the location of SN 1972E. SN 1895B is also on the edge of
some WFPC-2 images. As single images in different filters
were found the image quality of the summed image is not
optimal. We can see some structure in the surroundings of
the supernova but this HST imaging does not contribute
additional information on the presence of reflected light.
NGC 5668 - SNe 1952G, 1954B: both show some
faint structures slightly north of the SN positions. The
surrounding environments are crowded. Both supernovae
lie not too far from the nucleus of the galaxy and belong
to spiral arms. The May observations are slightly affected
by saturation; the March ones have a poorer signal–to–
noise ratio (the galaxy was observed well into twilight).
For the March run no R band observations are available.
WFPC-2 observations resolve the underlying spiral arm
structure. The environments are not particularly crowded
and at the location of SN 1952G the same single bright ob-
ject observed from the ground is also observed with HST,
i.e. it remains unresolved with WFPC-2.
NGC 5857 - SN 1950H, 1955M: a compact and
blue patch is found at the location of SN 1950H. This SN
lies close to the nuclear part of the galaxy.
NGC 5861 - SN 1971D: a patch is visible within
the 5 arcsec ring, very close to the location of the SN.
Classified as a candidate (see Table 3). WFPC-2 observa-
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tions show emission close to the SN position. Yet the HST
images resolve the spiral arm and thus many compact ob-
jects are indeed visible, making it difficult to discriminate
easily among them.
NGC 6181 - SN 1926B: a blue and bright double–
lobed object is visible at the site of this supernova. It lies
within the 5 arcsec ring and occupies more than half of
it. Classified as a candidate (see Table 3). This SN lies on
the top left corner of the PC images retrieved from the
archive. The SN environment is not very crowded, at the
extreme end of the spiral arm. Some faint compact sources
of emission are visible.
NGC 6384 - SN 1971L: a blue arc–shaped patch
is present just close to the center of the section and
is brighter than the 3σ detection limit. HST images re-
solve the underlying spiral structure and several compact
sources of emission are present within the uncertainty ring.
Some structure is seen around the nominal position of the
SN.
IC 4719 - SN 1934A: along the circumference of the
5 arcsec ring a series of faint and blue knots are visible;
some are within a 5σ detection and some within a 3σ.
IC 4798 - SN 1971R: two bright patches are visible,
one, patch 1, possibly belongs to the nuclear part of the
galaxy. The second one is to the south–west of the SN.
NGC 6835 - SN 1962J: a patch is visible within
the ring, to the east of the supernova. It is within a 3σ
detection limit.
NGC 7177 - SNe 1960L, 1976E: at the location of
SN 1960L some patches are seen as in the JKT observa-
tions. A blue one is seen at the location of the supernova
and is within a 3σ detection limit. SN 1960L classified as
a candidate (see Table 3).
4.3. Candidate Light Echoes:
On the basis of what we see at various SN positions, we
classify some optical emission patches as likely candidate
light echoes and present them in Table 3. These candidates
are close to the SN nominal position (typically within the
5 arcsec ring, but some lie as far as 6 arcsec away), appear
blue in color and are compact. A bonus is granted when
the SN position is accurately known (see section 4.1). All
data in Tab. 3 are derived from Tables 1a through 3b.
4.4. Correlations and SN environments:
In order to investigate the SN environments we have made
color/color plots for the features visible at the SN en-
vironment. In Fig. 37 we plot the two color diagram of
all patches whose B, V and R magnitudes are brighter
than the calculated limiting magnitudes (corresponding
either to a 5σ or a 3σ detection as presented in Sec-
tions 3.3 and 4.1). The ESO observations are the open
circles (5σ; 40 objects) and the open squares (3σ; 11 ob-
jects); the JKT are the filled circles (5σ; 37 objects) and
the filled squares (3σ; 2 objects); SN 1991T (data from
Schmidt et al. 1994) is represented by the filled triangles.
All patches appear distributed within the following inter-
vals: −1.2 < (B − V) < 1.8 and −0.8 < (V − R) < 1.6,
centered at around 0.3 in both colors. Typically both col-
ors are affected by a 0.2 magnitude error as can be seen in
Fig. 38, where for each data point the error bars estimated
from the 1σ uncertainties in Tabs. 2a and 2b are plotted.
Figure 39 is the same as Fig. 37 but allowing for a
differentiation of the SN Types: all filled symbols refer to
Type I SNe (Ia’s), all open ones to Type II’s (Type Ib’s
are inserted in this group as they likely derive from sim-
ilarly massive star progenitors; in our samples there are
no Type Ic SNe). The ESO observations are the squares;
the JKT, the circles. The empty triangles refer to peculiar
supernovae and those whose Type is unknown according
to the classification in Tables 2a and 2b. The filled trian-
gles are SN 1991T (from Schmidt et al. 1994). We have
always followed the spectroscopic classification of Branch
(1990) and therefore SNe 1961I, 1961V and 1964F have
been considered Type II, while SNe 1940E, 1960L, 1963L
and 1967H unknown. SN 1961V (in NGC 1058) which was
classified as a Type V by Zwicky (1965) might not be a
pure SN event (Goodrich et al. 1989, Filippenko et al.
1995) and yet can be as useful as any other object if it
produced a light echo. It is clear that different Types of
SNe are located in different regions of the color/color plot:
the emission patches associated to Type Is are mostly lo-
cated at B-V and V-R redder than ∼ 0.10, while Type IIs
are on average bluer than this value in both colors. Un-
known/peculiars are randomly distributed; the location
of the peculiar Type Ia SN 1991T is somewhat consistent
with the other peculiars. This is what might be expected
from the distribution of different Type SNe in different
galaxies and in different parts of the parent galaxies them-
selves. SNe II/Ib likely derive from massive progenitors in
spiral galaxies and thus are associated to star–formation
regions where a strong Hα emission is present (Van Dyk et
al. 1996 and references therein). This would tend to cause
a high positive value of (V−R). Type Ia SNe, instead, pos-
sibly derive from a wider variety of stellar environments
(as they are observed both in elliptical and spiral galaxies;
see Barth et al. 1996 for references).
In Fig. 40 we plot all supernovae except the un-
known/peculiar. We note that known Type SNe cover a
much smaller portion of the color/color plane than un-
known/peculiar.
In Fig. 41 we plot for comparison both a reddening
vector (solid arrow) and a scattering vector (dotted ar-
row) to ascertain in what proportions these two physical
components affect the colors of our sample of patches. The
reddening vector was derived by assuming the Rieke &
Lebofski (1985) reddening law: E(B−V)/E(V−R) = 0.78.
The effect of scattering, also, was estimated using scat-
tering cross–sections as tabulated in Sparks (1994). With
these numbers and assuming wavelengths of 4400, 5500,
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6400 for the BVR filters, light which has been scattered
is always bluer by −0.3 in B-V and −0.2 in V-R than the
unscattered illuminating source. For illustration, the scat-
tering vector shown originates at B-V=V-R=0, which is a
reasonable estimate of the colors of a supernova at peak
luminosity in many cases (D. Branch private communica-
tion). In fact, we cannot be sure in detail what the colors
of the time integrated supernova light curves are since de-
cay rates can be quite wavelength dependent, and redden-
ing may also play a role. Nevertheless, outliers, and espe-
cially blue outliers, in these diagrams should be considered
as objects worthy of additional follow–up observations as
potential echoes, and yet strict SN 1991T look-alikes, i.e.
definite echoes (Sparks et al. 1999), are not present in the
sample.
Finally, for reference, in Fig. 42 colors of Main Se-
quence stars of all spectral types were plotted over our
sample (these colors were taken from Zombek 1992). The
distribution of patches is broadly consistent with the lo-
cations of these Main Sequence stars. This distribution
covers also a similar region to a composite stellar popu-
lation as a function of age as was found by plotting an
evolutionary track kindly provided by C. Leitherer. We
therefore infer that for the most part we are simply see-
ing stars or star clusters. However there are in addition
patches with both unusually red and unusually blue col-
ors which should be considered with special care.
5. Conclusions and Future Work
We have looked for candidate light echoes around 64 su-
pernovae of all Types in 38 galaxies. From this ground–
based photometric data we notice optical emission at the
SN nominal positions. The color distribution of these
patches is broad, and generally consistent with stellar
population colors, possibly with some reddening. However
there are in addition patches with both unusually red and
unusually blue colors. We expect light echoes to be blue,
and while none of the objects are quite as blue in V-R
as the known light echo of SN1991T, there are features
that are unusually blue and we identify these as candi-
date echoes for follow-on space and ground observations.
We also made reference to archival WFPC-2/HST ob-
servations of fourteen SN fields. These showed that some of
the patches resolve into multiple point sources, while oth-
ers do not. The absence of multi-color information within
the HST data precludes us from narrowing down our can-
didate list further, since at WFC resolution we do not ex-
pect the SN remnants to show significant spatial extent.
As discussed in the text and in Sparks (1994) only polari-
metric observations of a field many arcsec in extent around
the SN position can succeed in determining whether (or
not) there is an extended structure. This is the basis for
future observations using the Advanced Camera on the
Hubble Space Telescope.
From the color/color plots we notice that indeed dif-
ferent SN Types are characterized by different environ-
ments. SNe Ia tend to be redder than (B − V) = 0 − 0.1
and (V − R) = 0 − 0.1, while Type Ib/II are bluer than
these values. This distribution seems to reflect the dis-
tribution of various SN Types in different regions of the
parent galaxies and in different galaxies as well. SNe II/Ib
likely derive from massive progenitors in spiral galaxies
and thus are associated to star–formation regions where
a strong Hα emission is present (Van Dyk et al. 1996 and
references therein). Type Ia SNe, instead, possibly derive
from a wider variety of stellar environments (as they are
observed both in elliptical and spiral galaxies).
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FIGURE CAPTIONS
Fig. 1: TOP: NGC 23 and the environments of SN
1955C. BOTTOM: NGC 210 and the environments of SN
1954R. Each environment is taken as a 30 arcsec side box
centered at the SN position. The ring is 5 arcsec in radius.
See text for details.
Fig. 2: TOP: NGC 224 and the environments of SN
1885A. BOTTOM: NGC 253 and the environments of SN
1940E. Each environment is taken as a 30 arcsec side box
centered at the SN position. The ring is 5 arcsec in radius.
See text for details.
Fig. 3: TOP: NGC 488 and the environments of SN
1978G. BOTTOM: UGC 2069 and the environments of
SN 1961P. Each environment is taken as a 30 arcsec side
box centered at the SN position. The ring is 5 arcsec in
radius. See text for details.
Fig. 4: TOP: UGC 2105 and the environments of SN
1938A. BOTTOM: NGC 1003 and the environments of
SN 1937D. Each environment is taken as a 30 arcsec side
box centered at the SN position. The ring is 5 arcsec in
radius. See text for details.
Fig. 5: TOP: NGC 1058 and the environments of SN
1961V. BOTTOM: NGC 1058 and the environments of
SN 1969L. Each environment is taken as a 30 arcsec side
box centered at the SN position. The ring is 5 arcsec in
radius. See text for details.
Fig. 6: TOP: NGC 1073 and the environments of SN
1962L. BOTTOM: UGC 2259 and the environments of SN
1963L. Each environment is taken as a 30 arcsec side box
centered at the SN position. The ring is 5 arcsec in radius.
See text for details.
Fig. 7: TOP: NGC 1325 and the environments of SN
1975S. BOTTOM: NGC 2276 and the environments of SN
1962Q. Each environment is taken as a 30 arcsec side box
centered at the SN position. The ring is 5 arcsec in radius.
See text for details.
Fig. 8: TOP: NGC 2276 and the environments of SN
1968V. BOTTOM: NGC 2276 and the environments of
SN 1968W. Each environment is taken as a 30 arcsec side
box centered at the SN position. The ring is 5 arcsec in
radius. See text for details.
Fig. 9: TOP: NGC 6946 and the environments of SN
1917A. BOTTOM: NGC 6946 and the environments of
SN 1939C. Each environment is taken as a 30 arcsec side
box centered at the SN position. The ring is 5 arcsec in
radius. See text for details.
Fig. 10: TOP: NGC 6946 and the environments of SN
1948B. BOTTOM: NGC 6946 and the environments of SN
1968D. Each environment is taken as a 30 arcsec side box
centered at the SN position. The ring is 5 arcsec in radius.
See text for details.
Fig. 11: TOP: NGC 6946 and the environments of SN
1969P. BOTTOM: NGC 6946 and the environments of SN
1980K. Each environment is taken as a 30 arcsec side box
centered at the SN position. The ring is 5 arcsec in radius.
See text for details.
Fig. 12: TOP: NGC 7177 and the environments of SN
1960L. BOTTOM: NGC 7177 and the environments of SN
1976E. Each environment is taken as a 30 arcsec side box
centered at the SN position. The ring is 5 arcsec in radius.
See text for details.
Fig. 13: TOP: NGC 7331 and the environments of SN
1959D. Each environment is taken as a 30 arcsec side box
centered at the SN position. The ring is 5 arcsec in radius.
See text for details.
Fig. 14: TOP: NGC 2935 and the environments of SN
1975F. BOTTOM: NGC 3115 and the environments of SN
1935B. Each environment is taken as a 30 arcsec side box
centered at the SN position. The ring is 5 arcsec in radius.
See text for details.
Fig. 15: TOP: NGC 3627 and the environments of SN
1973R. BOTTOM: NGC 3627 and the environments of SN
1989B. Each environment is taken as a 30 arcsec side box
centered at the SN position. The ring is 5 arcsec in radius.
See text for details.
Fig. 16: TOP: NGC 4038 and the environments of
SN 1921A. BOTTOM: NGC 4038 and the environments
of SN 1974E. Each environment is taken as a 30 arcsec
side box centered at the SN position. The ring is 5 arcsec
in radius. See text for details.
Fig. 17: TOP: NGC 4254 and the environments of
SN 1967H. BOTTOM: NGC 4254 and the environments
of SN 1972Q. Each environment is taken as a 30 arcsec
side box centered at the SN position. The ring is 5 arcsec
in radius. See text for details.
Fig. 18: TOP: NGC 4254 and the environments of SN
1986I. BOTTOM: NGC 4303 and the environments of SN
1926A. Each environment is taken as a 30 arcsec side box
centered at the SN position. The ring is 5 arcsec in radius.
See text for details.
Fig. 19: TOP: NGC 4303 and the environments of SN
1961I. BOTTOM: NGC 4303 and the environments of SN
1964F. Each environment is taken as a 30 arcsec side box
centered at the SN position. The ring is 5 arcsec in radius.
See text for details.
Fig. 20: TOP: NGC 4321 (M100) and the environ-
ments of SN 1901B. BOTTOM: NGC 4321 and the envi-
ronments of SN 1914A. Each environment is taken as a 30
arcsec side box centered at the SN position. The ring is 5
arcsec in radius. See text for details.
Fig. 21: TOP: NGC 4321 and the environments of SN
1959E. BOTTOM: NGC 4321 and the environments of SN
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1979C. Each environment is taken as a 30 arcsec side box
centered at the SN position. The ring is 5 arcsec in radius.
See text for details.
Fig. 22: TOP: NGC 4382 and the environments of
SN 1960R. BOTTOM: NGC 4424 (May) and the environ-
ments of SN 1895A. Each environment is taken as a 30
arcsec side box centered at the SN position. The ring is 5
arcsec in radius. See text for details.
Fig. 23: TOP: NGC 4424 (March) and the environ-
ments of SN 1895A. BOTTOM: NGC 4674 and the envi-
ronments of SN 1907A. Each environment is taken as a 30
arcsec side box centered at the SN position. The ring is 5
arcsec in radius. See text for details.
Fig. 24: TOP: NGC 4753 (May) and the environments
of SN 1965I. BOTTOM: NGC 4753 (May) and the envi-
ronments of SN 1983G. Each environment is taken as a 30
arcsec side box centered at the SN position. The ring is 5
arcsec in radius. See text for details.
Fig. 25: TOP: NGC 4753 (March) and the environ-
ments of SN 1965I. BOTTOM: NGC 4753 (March) and
the environments of SN 1983G. Each environment is taken
as a 30 arcsec side box centered at the SN position. The
ring is 5 arcsec in radius. See text for details.
Fig. 26: TOP: IC 4237 and the environments of SN
1962H. BOTTOM: NGC 5236 (M83) and the environ-
ments of SN 1923A. Each environment is taken as a 30
arcsec side box centered at the SN position. The ring is 5
arcsec in radius. See text for details.
Fig. 27: TOP: NGC 5236 and the environments of SN
1950B. BOTTOM: NGC 5236 and the environments of SN
1957D. Each environment is taken as a 30 arcsec side box
centered at the SN position. The ring is 5 arcsec in radius.
See text for details.
Fig. 28: TOP: NGC 5236 and the environments of SN
1968L. BOTTOM: NGC 5236 and the environments of SN
1983N. Each environment is taken as a 30 arcsec side box
centered at the SN position. The ring is 5 arcsec in radius.
See text for details.
Fig. 29: TOP: NGC 5253 and the environments of SN
1895B. BOTTOM: NGC 5253 and the environments of SN
1972E. Each environment is taken as a 30 arcsec side box
centered at the SN position. The ring is 5 arcsec in radius.
See text for details.
Fig. 30: TOP: NGC 5668 (May) and the environments
of SN 1952G. BOTTOM: NGC 5668 (May) and the envi-
ronments of SN 1954B. Each environment is taken as a 30
arcsec side box centered at the SN position. The ring is 5
arcsec in radius. See text for details.
Fig. 31: TOP: NGC 5668 (March) and the environ-
ments of SN 1952G. BOTTOM: NGC 5668 (March) and
the environments of SN 1954B. Each environment is taken
as a 30 arcsec side box centered at the SN position. The
ring is 5 arcsec in radius. See text for details.
Fig. 32: TOP: NGC 5857 and the environments of
SN 1950H. BOTTOM: NGC 5857 and the environments
of SN 1955M. Each environment is taken as a 30 arcsec
side box centered at the SN position. The ring is 5 arcsec
in radius. See text for details.
Fig. 33: TOP: NGC 5861 and the environments of
SN 1971D. BOTTOM: NGC 6181 and the environments
of SN 1916B. Each environment is taken as a 30 arcsec
side box centered at the SN position. The ring is 5 arcsec
in radius. See text for details.
Fig. 34: TOP: NGC 6384 and the environments of SN
1971L. BOTTOM: IC 4719 and the environments of SN
1934A. Each environment is taken as a 30 arcsec side box
centered at the SN position. The ring is 5 arcsec in radius.
See text for details.
Fig. 35: TOP: IC 4798 and the environments of SN
1971R. BOTTOM: NGC 6835 and the environments of
SN 1962J. Each environment is taken as a 30 arcsec side
box centered at the SN position. The ring is 5 arcsec in
radius. See text for details.
Fig. 36: TOP: NGC 7177 and the environments of SN
1960L. BOTTOM: NGC 7177 and the environments of SN
1976E. Each environment is taken as a 30 arcsec side box
centered at the SN position. The ring is 5 arcsec in radius.
See text for details.
Fig. 37: Color/color plot for all patches at/around the
location of the historical supernovae for both observing
runs. In this figure only patches whose B, V and R magni-
tudes are brighter than the calculated limiting magnitudes
(corresponding either to a 5σ or a 3σ detection, as pre-
sented in Section 5.1) are plotted. The ESO observations
are the open circles (5σ; 40 objects) and the open squares
(3σ; 11 objects); the JKT are the filled circles (5σ; 37 ob-
jects) and the filled squares (3σ; 2 objects); SN 1991T is
represented by the filled triangles (data from Schmidt et
al. 1994).
Fig. 38: The same as Fig. 37 but the corresponding
B-V and V-R error bars are plotted. The corresponding
standard deviations in the three band of observations are
given in tables 2a and 2b.
Fig. 39: Figure 39 is the same as Fig. 37 but allowing
for differentiation of the SN Types: all filled symbols refer
to Type I SNe (Ia’s), all open ones to Type II’s (the only
Type Ib SN fulfilling the selection criteria for this plot is
SN 1983N and is plotted among the Type II as they likely
derive from similarly massive star progenitors; in our sam-
ples there are no Type Ic SNe). The ESO observations are
the squares; the JKT the circles. The empty triangles refer
to peculiar supernovae and those whose Type is unknown
according to the classification in Tables 2a and 2b. The
12 Boffi et al.: Supernova Light Echoes
filled triangles are SN 1991T (data from Schmidt et al.
1994).
Fig. 40: The same as Fig. 39 except that un-
known/peculiar SNe are not plotted.
Fig. 41: The same as Fig. 39. The reddening vector
(solid line), derived from the standard reddening law of
Rieke & Lebofski (1985), and the scattering vector are
also plotted. See text for details.
Fig. 42: The same as Fig. 39. Main Sequence star
colors are also plotted for comparison. See text for details.
TABLE CAPTIONS
TABLE 1a:
a All coordinates are from the revised Shapley-Ames
catalog, unless otherwise noted (3RC=Third Reference
Catalog); b galaxy morphological type from the Asiago
Catalog; c offset of the supernova in respect to the nucleus
of the galaxy as given in the Asiago Catalog (units: arc-
sec); d recession velocity from the Asiago Catalog (units:
kms−1); e observation date in format year/month/date;
f number of exposures taken in each band and exposure
times in seconds; g two different fields were taken in order
to observe all supernovae; h offset (in arcsec) in respect to
a nearby star (Porter 1993). An asterisk next to the galaxy
name indicates that no R magnitudes were found in the
literature. In these cases to calibrate in R we assumed a
V-R appropriate to the morphological type of the galaxy,
using the relations given by Buta & Williams (1995; their
Table 6 and Figure 3).
TABLE 1b:
a All coordinates are from the revised Shapley-Ames
catalog, unless otherwise noted (3RC=Third Reference
Catalog); b galaxy morphological type from the Asiago
Catalog; c offset of the supernova in respect to the nucleus
of the galaxy as given in the Asiago Catalog (units: arc-
sec); d recession velocity from the Asiago Catalog (units:
kms−1); e observation date in format year/month/date;
f number of exposures taken in each band and exposure
times in seconds; the letter “p” indicates that polarimetry
was done; g lost one exposure and then repeated; h off-
set (in arcsec) in respect to a nearby star (Porter 1993); i
astrometric positions of SNe 1923A and 1957D from Pen-
nington et al. (1982); radio positions of SNe 1950B and
1983N from Weiler et al. (1986). An asterisk next to the
galaxy name indicates that no R magnitudes were found
in the literature. In these cases to calibrate in R we as-
sumed a V-R appropriate to the morphological type of
the galaxy, using the relations given by Buta & Williams
(1995; their Table 6 and Figure 3).
TABLE 2a:
a The SN Type was taken from Branch 1990 and/or
from the Sternberg Catalog; “:” after a Type indicates
that according to the Sternberg Catalog there is uncer-
tainty; both Types are classified spectroscopically, but the
Type II are also classified according to the shape of the
light curve (P=plateau; L=linear) as given by the Stern-
berg Catalog. This means that whenever a Type II is in-
dicated as a Type IIP or IIL the Sternberg classification
was used; for some objects only the Sternberg classifica-
tion Type is found and is indicated in parenthesis; for SNe
1940E and 1963L the two sources disagree: both are given;
b the offsets are in respect to the location of the supernova
and are in units of arcsec; c “indef” indicates that the
IRAF program “phot” did not calculate the magnitude in
some band and thus the color could not be derived; the
(–) indicates no images were taken in that band. d limiting
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magnitudes corresponding to a 5σ detection limit; an as-
terisk next to the magnitude indicates that the magnitude
corresponds to a 3σ detection limit: see text for details; e
standard deviations relative to the observed B, V and R
magnitudes.
TABLE 2b:
a The SN Type was taken from Branch 1992 and/or
from the Sternberg Catalog; “:” after a Type indicates
that according to the Sternberg Catalog there is uncer-
tainty; both Types are classified spectroscopically, but the
Type II are also classified according to the shape of the
light curve (P=plateau; L=linear) as given by the Stern-
berg Catalog. This means that whenever a Type II is in-
dicated as a Type IIP or IIL the Sternberg classification
was used; for some objects only the Sternberg classifica-
tion Type is found and is indicated in parenthesis; for
SNEe 1961I, 1964F and 1967H the two sources disagree:
both are given; b the offsets are in respect to the location
of the supernova and are in units of arcsec. c “indef” in-
dicates that the IRAF program “phot” did not calculate
the magnitude in some band and thus the color could not
be derived; the (–) indicates no images were taken in that
band; “sat.” for SN 1968L in NGC 5236 indicates that the
R band was saturated near the nucleus. d limiting mag-
nitudes corresponding to a 5σ detection limit; an asterisk
next to the magnitude indicates that the magnitude cor-
responds to a 3σ detection limit: see text for details; e
standard deviations relative to the observed B, V and R
magnitudes.
TABLE 3
All data in this Table were derived from Tables 1a
through 3b.
TABLE 1a
OBSERVATION LOG: JKT RUN
Galaxy R. A.a Dec.a Type b SN Offsetc Rec. Vel.d Datee Bf Vf Rf
NGC 23* 00 07 19 25 38.8 SBa 1955C 10E 10N 4568 94/10/11 2×900 2×900 900
NGC 210 00 38 04 -14 08.8 Sb 1954R 86E 80S 1768 94/10/05 900 900 300
600 790
230
NGC 224 00 40 00 40 59.7 Sb 1885A 15W 4S -299 94/10/05 3×300 300 80
(M31) 600 200
NGC 253* 00 45 08 -25 33.7 Sc 1940E 51W 17S 248 94/10/05 2×900 2×900 900
550
NGC 488 01 19 11 04 59.8 Sb 1976G 0 11S 2264 94/10/09 2×900 2×900 900
UGC 2069* 02 32 31.9 37 25 27 Sd 1961P 0 36S 3665 94/10/11 2×900 2×900 900
(3RC)
UGC 2105* 02 34 37.7 34 12 57 SBa 1938A 8W 28S 4800 94/10/09 2×1000 2×900 900
(3RC)
NGC 1003 02 36 06.2 40 39 28 Scd 1937D 48E 1S 585 94/10/05 2×900 2×900 300
NGC 1058 02 40 23 37 07.8 Sc 1961V 76E 17N 519 94/10/05 900 900 300
1969L 190E 110S 600 300
NGC 1073* 02 41 05 01 09.9 SBc 1962L 10E 77N 1874 94/10/05 2×900 2×900 900
UGC 2259* 02 44 47.9 37 19 50 SBdm 1963L 21W 27S 623 94/10/05 2×900 900 300
(3RC) 600
NGC 1325* 03 22 13 -21 43.1 Sbc 1975S 53E 77N 1670 94/10/11 900 450 900
650 200
400
NGC 2276 07 10 31 85 50.9 Sc 1962Q 34W 11S 2369 94/10/09 1000 300 (–)
1968V 35W 36N
1968W 7W 7N
NGC 6946 20 33 48 59 59.0 Scd 1948B 222E 60N 46 94/10/05 3×900 2×900 900
(field A)g 1968D 45E 20N
1980K 280E 165S
NGC 6946 20 33 48 59 59.0 Scd 1917A 37W 105S 46 94/10/09 2×900 2×900 900
(field B)g 1939C 215W 24N
1969P 5W 180S
NGC 7177* 21 58 18 17 29.9 Sab 1960L 2E 25Nh 1105 94/10/11 2× 900 2×900 900
1976E 7W 13S
NGC 7331 22 34 47 34 09.5 Sbc 1959D 32W 13N 794 94/10/09 2×1000 2×900 900
TABLE 1b
OBSERVATION LOG: ESO RUNS
Galaxy R. A.a Dec.a Typeb SN Offsetc Rec. Vel.d Datee Bf Vf Rf
NGC 2935* 09 34 27 -20 54.2 SBb 1975F 5E 10S 2204 95/05/04 30
450 4×240 p 60
30 4×30 p 5
NGC 3115 10 02 44 -07 28.5 S0 1935B 36W 60N 698 95/05/04 5
240 4×240 p 90
180 4×180 p
NGC 3627 11 17 38 13 15.8 Sb 1973R 49W 25N 697 95/05/03 2×300 8×300 p 2× 90
1989B 15W 50N 10
NGC 4038 11 59 19 -18 35.11 Sm p 1921A 25E 13S 1624 95/05/04 600 4×600 p 180
1974E 62E 42S
NGC 4254* 12 16 17 14 41.7 Sc 1967H 80E 19S 2413 95/05/03 30
1972Q 15E 97N 600 4×600 p 180
1986I 36E 16S
NGC 4303 12 19 22 04 45.1 Sc 1926A 11W 69N 1566 95/05/03 30
1961I 82E 12S 600 4×600 p 180
1964F 28W 1S
NGC 4321 12 20 23.3 16 06 00 Sc 1901B 110W 4N ? 1568 95/03/04 600 4×600 p 180
(M100) 1914A 24E 111S
1959E 58E 21S
1979C 56E 87S
NGC 4382 12 22 53 18 28.0 S0 p 1960R 8E 132S 760 95/05/04 30
600 4×600 p 180
300
NGC 4424* 12 24 40 09 41.8 Sa p 1895A 75E 11S 439 95/05/03 30
600 4×600 p 180
95/03/05 600 4×600 p 180
NGC 4674* 12 43 27.7 -08 22 58 SB0 1907A 10W 11N 1301 95/03/05 600 2×600 p 180
NGC 4753 12 49 48 -00 55.7 I0 1965I 98W 68N 1255 95/05/04 30
1983G 17W 14S 600 4×600 p 180
95/03/05 600 300 90
90
IC 4237* 13 21 8 -20 52 SBb 1962H 19W 3S 2731 95/05/03 30
600 4×600 p 180
TABLE 1b. Continued
Galaxy R. A.a Dec.a Typeb SN Offsetc Distanced Datee Bf Vf Rf
NGC 5236 13 34 10 -29 36.8 SBc 1923A astrometrici 506 95/03/04 4×60 p 8×600 p 4×300 p
(M83) 1950B radioi 4×25 p
1957D astrometrici 95/03/05 4×1200
1968L 5W 0
1983N radioi
NGC 5253 13 37 05 -31 23.4 I0 p 1895B 16E 23N 403 95/03/04 8×180 p 4×300 p (–)
1972E 38W 100S 4×210 p (–)
8×60 p (–)
NGC 5668* 14 30 54 04 40.2 Sd 1952G 19W 25S 1584 95/05/03 30
1954B 2W 20S 600 4×600 p 180
95/03/05 600 300
NGC 5857* 15 05 11.2 19 47 27 SBb 1950H 11E 22S 4705 95/05/04 30
1955M 27W 25N 600 4×600 p 180
NGC 5861* 15 06 33 59 59.0 Sc 1971D 33E 2N 1851 95/05/04 600 4×600 p 180
NGC 6181* 16 30 10 19 55.9 Sc 1926B 0 48N 2158 95/05/03 30
600 4×600 p 180
NGC 6384 17 29 59 07 05.8 Sbc 1971L 27E 20N 1751 95/05/03 30
600 4×600 p 180
IC 4719* 18 28 57 -56 46 12 I 1934A 6E 13S (–) 95/05/04 600 5×600g p 180
IC 4798* 18 53 44.1 -62 11 12 Sa 1971R ? 12SE 4182 95/05/04 600 4×600 p 180
NGC 6835* 19 51 47 -12 42.0 I0 1962J 42W 23S 1557 95/05/03 240 4×240 p 120
NGC 7177* 21 58 18 17 29.9 Sab 1960L 2E 25N 1105 95/05/04 300 300 p 120
1976E 7W 13S
TABLE 2a
RESULTS OF THE JKT RUN
Galaxy SN SN Typea patch Class ∆xb ∆yb Bc Vc Rc B-Vc V-Rc Bd
lim
Vd
lim
Rd
lim
σB
e
σV
e
σR
e
NGC 23 1955C (–) 2 compact/gal.? 5.55W 1.04S 22.42 21.79 21.47 0.63 0.32 23.41 22.84 22.36 0.09 0.08 0.10
NGC 210 1954R (–) 4 compact 0.48W 5.75N 21.56 21.85 22.12 -0.30 -0.27 23.73 23.82 23.46 0.04 0.05 0.08
NGC 224 1885A I 1 compact 1.14E 1.65N 20.25 19.07 18.75 1.17 0.32 20.92 19.85 19.32 0.12 0.11 0.13
(M31) 2 compact 3.13E 2.68S 20.84 19.82 19.08 1.02 0.75 20.92 19.85 19.32 0.20 0.21 0.18
3 patchy 2.09E 2.78S 20.86 19.54 18.83 1.31 0.71 20.92 19.85 19.32 0.21 0.16 0.14
4 compact 2.17W 4.02S 20.52 19.74 19.13 0.78 0.61 20.92 19.85 19.32 0.15 0.20 0.18
5 patchy 2.16W 4.01S 20.51 19.73 19.12 0.78 0.61 20.92 19.85 19.32 0.15 0.19 0.18
NGC 253 1940E (–)/(I) 1 compact 1.75E 0.23N 20.69 19.77 19.86 0.92 -0.09 21.93 21.18 21.15 0.07 0.06 0.07
2 arc-like 1.12E 1.43S 21.51 20.46 20.63 1.05 -0.17 21.93 21.18 21.15 0.15 0.11 0.13
NGC 488 1976G (–) 1 tail/gal.? 0.33W 6.31N 22.14 20.82 19.71 1.33 1.11 23.41 22.48 21.57 0.07 0.05 0.04
UGC 2069 1961P Ia nothing
UGC 2105 1938A (–) 2 point–like 0.34E 3.61S 24.13 24.4 23.77 -0.26 0.63 25.19* 24.82* 24.25* 0.15 0.25 0.24
3 compact 11.74E 12.4S 22.06 indef 25.53 indef indef 25.19* 24.82* 24.25* 0.03 (–) (–)
NGC 1003 1937D Ia 2 patchy 4.32W 4.02S 22.45 22.34 22.12 0.12 0.21 24.70 24.44 23.87 0.03 0.04 0.05
3 patchy 3.17W 0.00 24.53 23.31 23.04 1.22 0.27 24.70 24.44 23.87 0.19 0.08 0.11
NGC 1058 1961V V 1 arc 0.86W 1.65S 22.55 23.66 22.84 -1.11 0.82 24.67 24.35 23.05 0.05 0.13 0.19
2 arc 0.87W 1.54S 22.57 23.51 22.86 -0.93 0.64 24.67 24.35 23.05 0.05 0.11 0.20
1969L IIP nothing
NGC 1073 1962L Ib 3 extended 2.43E 9.62S 23.15 22.83 22.3 0.32 0.54 24.81 24.62 23.97 0.06 0.05 0.06
UGC 2259 1963L (–)/(I) 1 compact 5.56E 1.22S 22.03 21.94 22.07 0.09 -0.13 24.28 24.01 22.78 0.03 0.04 0.11
3 compact 6.04W 2.83N 23.59 23.61 22.61 -0.02 0.99 24.28 24.01 22.78 0.10 0.16 0.17
NGC 1325 1975S (II:) nothing
NGC 2276 1962Q (–) 1 compact 1.25E 7.16S 19.21 18.80 (–) 0.41 (–) 23.40 21.63 (–) 0.01 0.03 (–)
1968V (II) 1 compact 4.34E 4.22N 20.57 20.18 (–) 0.39 (–) 23.31 21.63 (–) 0.03 0.08 (–)
2 compact 4.96E 1.08N 20.14 19.63 (–) 0.51 (–) 23.31 21.63 (–) 0.02 0.05 (–)
3 compact 1.76E 4.53S 20.20 19.88 (–) 0.32 (–) 23.31 21.63 (–) 0.02 0.06 (–)
4 compact 3.67W 0.85S 21.62 21.51 (–) 0.12 (–) 23.31 21.63 (–) 0.06 0.22 (–)
1968W (–) 1 patchy 2.66W 0.59N 21.71 22.06 (–) -0.35 (–) 23.37* 22.18* (–) 0.09 0.35 (–)
1
TABLE 2a. Continued
Galaxy SN SN Typea patch Class ∆xb ∆yb Bc Vc Rc B-Vc V -Rc Bd
lim
Vd
lim
Rd
lim
σB
e
σV
e
σR
e
NGC 6946 1917A (II) 1 patchy 3.94E 1.77N 21.37 21.01 20.86 0.36 0.14 21.97 22.09 21.85 0.13 0.08 0.09
2 patchy 2.48E 1.65S 21.24 21.31 21.49 -0.07 -0.17 21.97 22.09 21.85 0.12 0.11 0.16
3 compact 2.78E 4.77S 20.77 20.65 20.54 0.11 0.12 21.97 22.09 21.85 0.08 0.06 0.07
4 patchy 0.89W 3.88N 19.79 19.20 18.78 0.59 0.42 21.97 22.09 21.85 0.03 0.02 0.02
5 compact 0.73W 4.56N 19.42 18.86 18.47 0.57 0.39 21.97 22.09 21.85 0.03 0.01 0.01
1939C (I:) 1 compact 0.06E 2.34S 20.26 19.61 19.20 0.65 0.40 22.77 22.84 22.47 0.03 0.02 0.02
2 compact 2.09W 2.42N 22.42 22.05 21.69 0.37 0.35 22.77 22.84 22.47 0.17 0.11 0.11
3 patchy 2.10W 2.45N 22.41 22.05 21.71 0.36 0.35 22.77 22.84 22.47 0.17 0.11 0.11
1948B IIP 1 compact 0.53E 1.91S 20.32 20.42 20.09 -0.10 0.32 21.85 22.04 21.65 0.06 0.05 0.05
2 extended 3.03W 4.40N 18.41 18.14 17.63 0.26 0.52 21.85 22.04 21.65 0.02 0.01 0.01
1968D (II) 1 compact 1.03E 3.47N 21.66 21.45 21.47 0.21 -0.02 22.22 22.19 21.88 0.14 0.12 0.15
1969P (–) 1 extended 0.25W 4.50N 17.43 17.00 16.70 0.44 0.30 22.68 22.90 22.47 0.01 0.01 0.01
2 compact 0.28W 3.62N 18.11 17.61 17.22 0.50 0.39 22.68 22.90 22.47 0.01 0.01 0.01
1980K IIL 1 compact 2.67E 2.12S 22.12 21.85 21.74 0.27 0.11 22.77 23.13 22.85 0.42 0.15 0.16
2 compact 5.12E 0.003N 21.87 22.46 22.23 -0.59 0.24 22.77 23.13 22.85 0.14 0.08 0.09
NGC 7177 1960L (–) 1 compact 0.51E 0.59N 23.68 23.19 23.48 0.50 -0.30 24.34 24.46 23.69 0.13 0.08 0.19
1976E (–) 1 compact/gal.? 1.31E 0.02S 17.08 16.21 15.78 0.88 0.42 22.62 22.20 21.85 0.01 0.01 0.01
NGC 7331 1959D IIL 1 patchy 1.53E 1.69N 22.95 22.90 22.68 0.05 0.22 23.84* 23.17* 22.75* 0.16 0.28 0.34
2 compact 3.16E 1.82S 20.61 20.41 20.16 0.21 0.25 23.29 22.61 22.20 0.02 0.03 0.04
3 patchy 0.93W 3.30N 22.29 21.78 21.49 0.50 0.29 23.29 22.61 22.20 0.09 0.10 0.12
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TABLE 2b
RESULTS OF THE ESO RUNS
Galaxy SN SN Typea patch Class ∆xb ∆yb Bc Vc Rc B-Vc V-Rc Bd
lim
Vd
lim
Rd
lim
σB
e
σV
e
σR
e
NGC 2935 1975F (Pec) 1 compact 0.84E 1.11N 16.58 15.56 15.25 1.03 0.31 21.18 20.25 19.92 0.01 0.01 0.01
NGC 3115 1935B (–) 1 compact 4.37E 5.83S 22.64 21.84 20.79 0.80 1.05 24.86 25.10 23.41 0.03 0.01 0.02
NGC 3627 1973R IIP 1 tail 0.30E 6.14S 20.81 20.59 20.34 0.22 0.24 21.19 21.10 20.95 0.15 0.14 0.12
1989B Ia 1 compact 0.20W 1.58S 19.90 19.93 19.91 -0.02 0.02 20.27* 20.26* 20.15* 0.26 0.26 0.29
NGC 4038 1921A (–) nothing
1974E (–) nothing
NGC 4254 1967H ?/(II) 1 tail 0.33W 6.42N 19.06 18.84 18.42 0.22 0.42 22.58 22.27 21.94 0.01 0.01 0.01
2 compact 0.94E 1.91N? 22.33 22.02 21.84 0.31 0.18 22.58 22.27 21.94 0.17 0.17 0.20
3 compact 3.47E 6.17S 21.22 20.80 20.12 0.42 0.68 22.58 22.27 21.94 0.06 0.06 0.04
1972Q (IIP) 1 patchy 5.04W 1.17N 21.95 21.62 21.32 0.32 0.30 22.60 22.41 22.19 0.12 0.10 0.10
2 patchy 1.01W 2.05N 21.91 21.77 21.59 0.14 0.18 22.60 22.41 22.19 0.11 0.12 0.13
1986I II 1 pathcy 1.33E 1.60N 19.76 19.68 19.55 0.09 0.12 20.84 20.58 20.38 0.08 0.09 0.10
NGC 4303 1926A II 1 patchy 1.06E 0.83N 21.96 21.96 21.79 -0.01 0.17 22.15* 22.15* 21.89* 0.30 0.30 0.33
1961I II/(II:) 1 compact 0.48E 1.24N 19.85 20.04 19.93 -0.19 0.11 22.72 22.64 22.29 0.02 0.02 0.03
1964F II/(I) 1 compact 1.81E 0.52S 21.16 21.33 21.33 -0.17 0.01 21.88 21.88 21.69 0.11 0.13 0.15
NGC 4321 1901B (I) 1 patchy 1.98E 0.90S 22.47 22.22 21.94 0.25 0.28 22.76 22.45 22.09 0.17 0.18 0.19
(M100) 2 patchy 7.34W 2.07S 21.61 21.32 20.91 0.30 0.40 22.76 22.45 22.09 0.08 0.08 0.07
3 patchy 1.36W 6.02N 20.79 20.38 19.40 0.41 0.97 22.76 22.45 22.09 0.04 0.03 0.02
1914A (–) 2 compact 5.44W 1.20N 23.40 23.27 22.84 0.14 0.43 24.62 24.29 23.67 0.07 0.09 0.10
1959E (I) 1 patchy 0.55E 6.39S 20.99 20.87 20.08 0.12 0.79 21.75 21.36 20.94 0.11 0.14 0.10
2 patchy 1.59W 3.55N 21.13 20.77 20.44 0.37 0.32 21.75 21.36 20.94 0.12 0.12 0.14
1979C IIL 1 compact 3.97E 0.60S 21.04 20.73 20.32 0.31 0.41 22.58 22.35 22.01 0.05 0.05 0.05
NGC 4382 1960R I 1 compact 1.23W 2.57N 24.71 24.30 23.68 0.41 0.62 25.65* 25.54* 24.16* 0.16 0.12 0.24
2 patchy 0.72W 5.25S indef 24.35 22.80 indef 1.55 25.09 24.98 23.60 0.12 0.11
NGC 4424 1895A I 1 compact 2.59E 6.20S 24.37 22.83 21.62 1.54 1.21 25.60 25.05 24.31 0.08 0.03 0.02
(May)
NGC 4424 1895A I 1 compact 2.84E 6.01S 24.19 23.10 21.85 1.09 1.25 25.31 24.62 22.89 0.08 0.06 0.09
(March)
NGC 4674 1907A (I) 1 tail/gal. 1.70W 2.30S 21.83 21.13 20.56 0.70 0.57 23.50 22.37 21.92 0.05 0.07 0.06
2 compact 1.73W 2.17S 21.87 21.13 20.56 0.74 0.57 23.50 22.37 21.92 0.05 0.07 0.06
NGC 4753 1965I Ia 2 compact 6.22W 0.95S 23.89 22.69 22.31 1.20 0.38 25.46 25.28 24.39 0.06 0.02 0.04
(May)
1983G Ia nothing
NGC 4753 1965I Ia nothing
(March) 1983G Ia nothing
TABLE 2b. Continued
Galaxy SN SN Typea patch Class ∆xb ∆yb Bc Vc Rc B-Vc V-Rc Bd
lim
Vd
lim
Rd
lim
σB
e
σV
e
σR
e
IC 4237 1962H (II) 1 tail 3.85E 6.12S 20.77 20.67 20.43 0.10 0.24 21.74 21.65 21.33 0.07 0.09 0.10
2 compact 2.34W 1.58N 20.55 20.52 20.27 0.03 0.25 21.74 21.65 21.33 0.06 0.08 0.08
NGC 5236 1923A (II) 1 compact 0.43E 0.14N 19.16 18.90 18.45 0.26 0.46 20.70 20.41 19.88 0.05 0.05 0.06
(M83) 2 compact 3.76W 1.82N 19.10 18.63 17.97 0.47 0.65 20.70 20.41 19.88 0.05 0.04 0.04
1950B (–) 1 compact 4.04W 0.18S 20.72 20.67 20.13 0.05 0.55 21.45 21.00 20.32 0.11 0.16 0.18
1957D (–) 2 compact 6.00W 1.90N 20.91 20.77 19.81 0.14 0.97 21.28 21.24 20.82 0.16 0.14 0.09
1968L IIP 1 compact 5.25W 2.87N 20.24 20.67 sat. -0.43 (–) 20.98* 20.28* sat. (–) (–) (–)
1983N Ib 1 double 0.06E 0.95N 21.70 21.34 20.94 0.35 0.40 21.94 21.64 21.13 0.17 0.17 0.18
NGC 5253 1895B (I) 1 patchy 6.38E 0.42S 21.75 21.76 (–) -0.01 (–) 22.52 22.23 (–) 0.11 0.14 (–)
2 compact 2.75W 1.30S 21.19 20.93 (–) 0.25 (–) 22.52 22.23 (–) 0.06 0.06 (–)
1972E Ia 1 compact 1.44E 1.66S indef 24.37 (–) indef (–) 24.94 24.40 (–) (–) 0.21 (–)
NGC 5668 1952G (–) 1 compact 0.08W 1.56N 21.59 21.23 21.00 0.37 0.23 23.12 22.78 22.52 0.05 0.05 0.05
(May) 2 compact 0.56E 2.91S 23.48 22.98 22.84 0.50 0.14 23.67* 23.33* 23.07* 0.30 0.26 0.29
1954B I 1 patchy 3.01E 8.00N 21.79 21.51 21.09 0.28 0.42 22.36 21.97 21.68 0.13 0.14 0.13
2 compact? 2.62E 6.95N 22.63 22.26 21.83 0.37 0.44 22.91* 22.52* 22.23* 0.28 0.28 0.25
NGC 5668 1952G (–) 1 compact 0.31W 1.34N 22.61 21.10 (–) 1.51 (–) 23.07 22.04 (–) 0.14 0.10 (–)
(March) 2 patchy 0.26W 1.44N 22.61 21.13 (–) 1.48 (–) 23.07 22.04 (–) 0.14 0.10 (–)
3 patchy 0.30W 1.37N 22.60 21.11 (–) 1.50 (–) 23.07 22.04 (–) 0.14 0.10 (–)
1954B I nothing
NGC 5857 1950H (–) 1 compact 1.36E 3.01N 22.07 21.66 21.46 0.41 0.20 23.88 23.33 22.81 0.04 0.05 0.06
1955M (–) galaxy
NGC 5861 1971D (–) 1 compact 5.07W 0.63S 23.79 23.45 23.72 0.34 -0.27 24.82 24.72 24.05 0.09 0.07 0.16
NGC 6181 1926B (–) 1 double 2.98E 4.19S 21.06 20.95 20.90 0.11 0.05 23.00 22.55 22.22 0.04 0.05 0.06
2 system 1.04W 2.29N 20.79 20.51 20.21 0.28 0.30 23.00 22.55 22.22 0.03 0.03 0.03
NGC 6384 1971L Ia 1 patchy 0.36W 2.25N 22.65 22.44 22.04 0.21 0.39 23.30* 22.86* 22.80* 0.20 0.24 0.23
IC 4719 1934A (–) 1 compact 1.51E 4.21S 21.38 21.27 21.08 0.11 0.19 22.09 21.69 21.40 0.11 0.15 0.16
2 patchy 5.02W 3.82S 22.36 22.10 21.65 0.26 0.45 22.64* 22.25* 21.96* 0.28 0.31 0.27
IC 4798 1971R (–) 1 tail/gal.? 6.72W 7.18N 18.32 17.41 17.59 0.91 -0.18 21.38 20.76 20.17 0.01 0.01 0.02
2 compact 2.97W 9.29S 19.68 19.15 18.79 0.53 0.36 21.38 20.76 20.17 0.04 0.05 0.06
NGC 6835 1962J Ia 1 compact 4.38W 3.39N 23.10 22.64 21.16 0.46 1.48 23.56* 22.92* 22.40* 0.24 0.28 0.29
NGC 7177 1960L (–) 1 compact 5.63E 5.17N 22.64 23.09 22.31 -0.45 0.78 24.08 24.56 23.00 0.06 0.06 0.12
2 compact 0.63E 1.06N 23.29 23.50 23.53 -0.21 -0.02 24.64* 25.11* 23.56* 0.11 0.08 0.35
1976E (–) 1 compact/gal.? 1.58E 0.007S 17.41 16.40 16.08 1.01 0.32 21.00 20.11 19.79 0.01 0.01 0.01
TABLE 3
CANDIDATE LIGHT ECHOES
Galaxy SN SN Type patch ∆x ∆y B-V V-R
NGC 210 1954R (–) 4 0.48W 5.75N -0.30 -0.27
NGC 1058 1961V V 1 0.86W 1.65S -1.11 0.82
2 0.87S 1.54S -0.93 0.64
UGC 2259 1963L (–)/(I) 1 5.56E 1.22S 0.09 -0.13
3 6.04W 2.83N -0.02 0.99
NGC 3627 1973R IIP 1 0.30E 6.14S 0.22 0.24
1989B Ia 1 0.20W 1.58S -0.02 0.02
NGC 4303 1926A II 1 1.06E 0.83N -0.01 0.17
NGC 4321 1979C IIL 1 3.97E 0.60S 0.31 0.41
IC 4237 1962H (II) 2 2.34W 1.58N 0.03 0.25
NGC 5236 1957D (–) 2 6.00W 1.90N 0.14 0.97
1983N Ib 1 0.06E 0.95N 0.35 0.40
NGC 5861 1971D (–) 1 5.07W 0.63S 0.34 -0.27
NGC 6181 1926B (–) 1 2.98E 4.19S 0.11 0.05
2 1.04W 2.29N 0.28 0.30
NGC 6946 1917A (II) 1 3.94E 1.77N 0.36 0.14
2 2.48E 1.65S -0.07 0.17
3 2.78E 4.77S 0.11 0.12
4 0.89W 3.88N 0.59 0.42
5 0.73W 4.56N 0.57 0.39
1969P (–) 1 0.25W 4.50N 0.44 0.30
2 0.28W 3.62N 0.50 0.39
1980K IIL 1 2.67E 2.12S 0.27 0.11
2 5.12E 0.003N -0.59 0.24
NGC 7177 1960L
(JKT) (–) 1 5.63E 5.17N -0.45 0.78
2 0.63E 1.06N -0.21 -0.02
(ESO) 1 0.51E 0.59N 0.50 -0.30






